The relationship between cognition and outcome in people with schizophrenia has been established in studies that, for the most part, examined chronic patients and were cross-sectional in design. The purpose of this study was to analyze the relationships between neurocognitive variables assessed at illness onset and functional outcome in a longitudinal design. An additional area of interest was whether the severity of negative symptoms would predict outcome independently from neurocognitive variables or whether there would be an overlap in their predictive power.
The past 10 years have seen a surge in interest in the relationship between neurocognitive factors and outcome in schizophrenia. The possibility of predicting long-term outcome from performance on neurocognitive tests would allow clinicians to plan the appropriate psychosocial and possibly cognitive interventions that would target areas of cognitive function most related to outcome that may represent neurocognitive rate-limiting factors restricting the functioning of patients. The functional consequences of neurocognitive deficits in schizophrenia have been reviewed by Green et al. (1, 2) who showed that despite wide variations in neurocognitive and outcome measures, several domains of performance were consistently and reproducibly related to outcome. Community functioning was correlated with secondary verbal memory, card sorting/executive function, and verbal fluency, whereas social problem-solving skills were predicted by vigilance and secondary verbal memory. In addition to neurocognition, the severity of negative symptoms at the onset of illness has been associated with worse outcome in a number of studies (3) (4) (5) . Studies that have analyzed both cognition and symptoms as predictors of outcome have yielded conflicting results: either that symptoms and neurocognition are independently predictive or that there is an overlap in their prediction of outcome (6) (7) (8) (9) .
In spite of the fact that the relationships between cognition and outcome are best studied using a longitudinal design with cohorts of first-episode patients, there have been very few studies that have met these criteria (Table 1) . Bilder et al. (10) examined the correlations of several cognitive domains with social adjustment; none of these were significant, but memory and attention approached significance. Fujii and Wylie (11) found that verbal memory explained nearly half of the variance in a community outcome measure. They commented on the limitations of their small sample size (N=26) and the archival nature of their neuropsychological testing data. An older study by Jaeger and Douglas (12) used the Wisconsin Card Sorting Test as the only predictor of outcome and found that perseverative errors predicted social adjustment. Stirling and colleagues (13) reported that none of the initial cognitive tests in their battery correlated significantly with psycho-social outcome after 10 years. Verdoux and colleagues (14) found no significant associations between social outcome and tests of memory, executive function, attention, or verbal fluency at intake; none of these relationships were changed after adjusting for baseline positive or negative symptoms. This review of the few longitudinal recent-onset studies indicates a predominance of negative findings, which suggests that the relationships between neurocognition and outcome may differ from the findings of crosssectional studies or those with chronic patients.
It was therefore of interest to analyze prospectively a cohort of patients from the time of their first hospitalization and to examine the following questions:
1. Are there any significant relationships between neurocognition assessed at the time of first psychiatric hospitalization and subsequent social functioning/ quality of life? 2. Are the relationships between neurocognitive domains and outcome measures specific? 3. What are the relative contributions of neurocognition and negative symptoms in predicting each measure of outcome? Are cognitive variables and negative symptoms independent predictors of outcome, or is there an overlap in the variance they explain?
In this study we administered a comprehensive cognitive battery to 99 participants in their first episode of schizophrenia. We grouped the cognitive tests into five domains and analyzed the relationships of these domains, as well as the severity of symptoms at intake, with four measures of community social outcome after an average follow-up period of 7 years.
Method

Study Participants and Clinical Assessment
The 99 first-episode subjects (69 men and 30 women) in this study were among those enrolled in a prospective longitudinal study of recent-onset psychosis described previously (20) . They were selected on the basis of having a DSM-IV diagnosis of schizophrenia, schizophreniform disorder, or schizoaffective disorder. Subjects were excluded from the study if 1) their age at intake was more than 40 years, 2) they had a history of neurological disorders such as seizure disorder, stroke, head injury, brain surgery, mental retardation, or severe recurrent headaches, or 3) their diagnosis at a 2-year follow-up assessment was no longer in the schizophrenia spectrum. All the subjects were in their first episode of illness (first hospitalization) at the time of intake. Their average age was 24 years (SD=5, range=16-39). Mean level of education was 12.7 years (SD=2); mean level of parental education was 13.8 years (SD=2.4). Fifty-two subjects were neuroleptic naive. The remaining 47 subjects had minimal neuroleptic exposure at the time of intake, with a median duration of lifetime antipsychotic treatment of 1 month and an interquartile range (25th to 75th) of 3 months.
At intake into this longitudinal study, the subjects underwent an extensive evaluation that included a clinical assessment and the administration of a neuropsychological battery. Two structured interview instruments-the Comprehensive Assessment of Symptoms and History (21) (21) . Symptom severity at the time of intake was assessed along three dimensions: psychotic, negative, and disorganized (25) . The psychotic dimension was defined as the sum of the SAPS global ratings for hallucinations and delusions. The disorganized dimension was the sum of the SAPS global ratings for positive formal thought disorder, bizarre/disorganized behavior, and inappropriate affect. The negative dimension was defined as the sum of the SANS global ratings for affective flattening, alogia, avolition/apathy, and anhedonia/asociality. The maximum possible scores for the psychotic, disorganized, and negative dimensions are 10, 15, and 20, respectively, and higher scores indicate more severe symptoms.
At the time of testing, there were no significant effects of gender or medication status (naive versus treated with antipsychotics) on the severity of symptoms (multivariate analysis of variance: F≤0.64, df=3, 95, p≥0.60). Current age was related to severity of symptoms (multiple regression: F=4.29, df=3, 95, p=0.007). Only psychotic symptoms were correlated with age (r=0.24, df= 97, p=0.01); older patients had more severe psychotic symptoms at intake.
All research protocols were approved by the University of Iowa Institutional Review Board, and all participants gave written informed consent.
Neuropsychological Test Battery
All study subjects were administered a comprehensive neuropsychological assessment by psychometrists trained in standardized assessment and scoring procedures. The only neuropsychological assessment used in this study was the one at the onset of illness, which was the first assessment made at the time of intake into the study. Testing took place in a quiet room at times when the patients were most cooperative and alert and after staff determined that the severity of their symptoms would not interfere with testing. Patients with severe psychotic or disorganized symptoms were tested after being stabilized with antipsychotic medication. Testing generally took 4 hours to complete and, when necessary, occurred over several sessions. Subjects who were neuroleptic naive were tested before the administration of psychiatric medications. Those who were already receiving medication at the time of intake were tested while taking their medication at the prescribed dose.
In order to efficiently analyze the cognitive functioning of study subjects, 27 neuropsychological test variables were grouped into five cognitive domains on the basis of a priori theoretical considerations (26, 27) . These domains were: verbal memory, processing speed and attention, language skills, visuospatial skills, and problem solving. By summarizing our neuropsychological battery into cognitive domains, we limited capitalizing on chance associations in subsequent statistical analyses. These theoretical groupings were then tested for internal reliability using Cronbach's alpha analyses. The neuropsychological tests within each of the five cognitive domains have good internal consistency (Cronbach's alpha ≥0.75).
Before deriving domain scores for the 99 schizophrenia subjects in this study, the raw test scores for each of the 27 neuropsychological test variables were converted to standardized scores on the basis of norms established by use of 275 healthy comparison subjects. By definition, the healthy group had z scores with means of zero and standard deviations set to one. To provide a consistent and uniform basis for establishing the norms, these subjects were recruited through newspaper advertisements from the same geographical area from which the schizophrenia subjects were ascertained. These 275 healthy comparison subjects were selected from our larger overall sample of 550 healthy subjects so as to match the patient group in terms of age, gender, and parental education. Healthy comparison subjects were initially screened by telephone and were further evaluated using an abbreviated version of the Comprehensive Assessment of Symptoms and History to exclude subjects with current or past medical, neurological, or psychiatric illnesses (including alcohol or drug abuse/dependence) and subjects who had a first-degree relative with a schizophrenia spectrum disorder. The same psychometrists who administered the neuropsychological battery to our patients also tested these healthy comparison subjects. Scores were reversed where necessary so that a larger negative score would indicate poorer performance below the mean. Each domain score is the summed average of its component neuropsychological test variable standardized scores. Not all patients completed all tests, and the domain scores are the means of all nonmissing contributing variables. The five domains, their component tests, and descriptive statistics are shown in Table 2 .
The standardized scores on the five cognitive domains were not related to the medication status at time of testing (F=0.59, df= 5, 93, p=0.71). There were no significant gender differences in performance (F=2.1, df=5, 93, p=0.08), and age did not have a significant effect (F=0.38, df=5, 93, p=0.86).
Outcome Measures
Following the intake assessment, the subjects were evaluated at 6-month intervals with follow-up versions of the Comprehensive Assessment of Symptoms and History and the Psychiatric Status You Currently Have instruments. We analyzed four outcome measures: global psychosocial functioning, relationship impairment, participation and enjoyment of recreational activities, and work impairment. These measures were derived from the most recently administered follow-up Psychiatric Status You Currently Have instrument and reflect the subject's functioning in the 6 months preceding the most recent follow-up interview. A score is given for each of the 6 months, and the measures are the mean of the six monthly scores. The information for the outcome variables was collected by experienced research assistants who knew our subjects well and were trained for reliability in the assessment instruments. The sources of information for the timeline in the past 6 months were patient interviews, information from an informant (most often the subject's mother) who knew the patient well, and information from medical records of outpatient or inpatient treatments and from other providers during the follow-up period. All these sources were integrated to produce consensus ratings that were entered into the follow-up version of the Psychiatric Status You Currently Have instrument and used in this study.
The measure of global psychosocial functioning was the rater's assessment on a scale of 1 to 5 of the global social adjustment of the subject, taking into account the level of functioning in the areas of work, satisfaction, interpersonal relations, and sex, as well as whether the level of functioning was consistent with what would be expected from the subject's education and social background. Relationship impairment was the average score of the variable for quality of relationship with mother, father, relatives, and friends, each rated from 1 to 5. Enjoyment of recreation was rated from 1 to 5, and work performance was rated from 1 to 6. Lower scores indicated less impairment and better functioning. There were no significant relationships between the outcome measures and the subjects' age or gender (F≤1.9, df=4, 94, p≥0.12).
Duration of Follow-Up and Antipsychotic Treatment
The mean follow-up duration after intake and cognitive testing in this study was 7.0 years (SD=3.8). The minimum follow-up duration was 2 years. During the follow-up period our subjects received clinical care as usual in the community and were treated with antipsychotics for most of the follow-up period (mean= 80.1%, SD=29.2), with 38 patients receiving antipsychotic treatment throughout the entire follow-up. Most patients received the newer atypical antipsychotic medications (i.e., risperidone, olanzapine, quetiapine, or ziprasidone); the mean percentage of time patients were treated with atypical antipsychotics was 57.4% (SD=40.5). Thirty-one patients were treated solely with these newer atypical antipsychotics. Nineteen patients had required clozapine treatment during the follow-up period. The median antipsychotic dose was 470.5 mg/day in chlorpromazine equivalents (quartile range=362.6).
Statistical Analysis
Before analysis data were examined for normality and univariate outliers. The distributions of the visuospatial skills and problem-solving domains were skewed to the right (toward less impairment). Reflected log transformations improved the distributions and were used in further analysis. The distribution of the global psychosocial functioning variable was skewed to the right (toward more severe impairment), and a reflected log transformation was performed on this variable. The distribution of the work performance variable was also skewed to the right, but this distribution could not be improved by transformations. There were no problems related to inhomogeneity of variance, multivariate outliers, or multicollinearity, as assessed with standard methods of regression diagnostics (42) .
The analyses were conducted in stages to reduce type I error. We first tested whether there was an overall effect of each of the five cognitive domains on all four outcome variables in five joint omnibus multivariate regression tests in which the four dependent variables were global psychosocial functioning, relationship impairment, participation and enjoyment of recreational activities, and work impairment. As a second step, for cognitive domains in which the omnibus test was significant at the p=0.05 level, follow-up regression analyses were performed with the cognitive domain as an independent variable and each individual outcome measure as a dependent variable. Stepwise regression analyses were used to determine the relative contributions of cognitive domains and symptom severity variables to explaining the variance in outcome measures.
Results
The standardized scores for the cognitive domains in this patient group reflect the standard deviations below the means of the healthy comparison group and indicate a generalized neuropsychological deficit ( Table 2 ). The symptom levels at intake and the scores of the outcome measures at the follow-up assessment are shown in Table 3 . Whereas the mean scores for global functioning, relationships, and recreation are consistent with moderate impairment and fair performance at the time of follow-up, the median score for work indicates severe impairment (47 out of the 99 participants were unemployed due to psychopathology).
Cognitive Domains and Outcome Measures
Joint omnibus tests for effects of each of the cognitive domains on all four outcome measures simultaneously were performed (Table 4 ). The verbal memory and pro- No significant associations between the cognitive variables and social outcome (employment, independent living). There were significant associations between BEM-84 total memory score and the risk of being "ever psychotic" and the risk of rehospitalization. None of these relationships were changed after adjusting for baseline positive or negative symptoms.
Social Functioning Scale; Quality of Life Scale; Assessment of Interpersonal Problem-Solving Skills (AIPSS)
No correlations of cognitive measures with Social Functioning Scale and Quality of Life Scale (macrosocial measures); Attention correlated with AIPSS processing and sending skills. Verbal ability and verbal memory were correlated with AIPSS receiving, processing, and sending skills (microsocial measures). Negative symptoms correlated with all outcome measures.
Good (N=22) versus poor (N=84) vocational outcome
The best discriminators that correctly classified good outcome patients in a discriminant function analysis were measures of processing speed (Trails A and B, Stroop word reading test). Multnomah Community Ability Scale (MCAS):
evaluates community functioning of outpatients with chronic mental illness; Social Functioning Scale
In multiple regression the Halstead-Wepman Aphasia screening test and the Negative Symptoms score from PANSS were independent predictors of social functioning measured by the total MCAS score (total R 2 =0.49; beta 1=0.29; beta 2=0.54).
Alzheimer's Disease Assessment Scale-Late Version: total score from the activities of daily living subscale No correlations with Social Dysfunction Index and Social Adjustment Scale II (macrosocial measures). Attention was correlated to AIPSS processing skills (microsocial measure) (r=0.61).
A standardized mean of the Multnomah Community Ability Scale and the Life Skills Profile (behavior, treatment compliance, self-care, social skills)
Stepwise regression analysis including the four WAIS-III indexes: processing speed explained 28% of the variance in functional outcome, working memory an additional 9%. Stepwise regression analysis including both the WAIS-III indexes and the BPRS subscales: anergia accounted for 31% of the variance, followed by working memory (additional 21%) and thought disturbance (additional 13%), a total of 65% of the variance explained. Direct Assessment of Functional Status (DAFS) e
In a hierarchical regression (education, total SANS score, global neuropsychological score), DAFS variance explained was 46%. When global neuropsychological score was entered first, SANS and education were no longer significant predictors. Global neuropsychological score alone explained 43% of DAFS variance. Social Adaptive Functioning Evaluation Scale (SAFES) f
In chronic hospitalized patients: the composite cognitive score explained 62% of variance in SAFES score, negative symptoms an additional 6%, positive symptoms an additional 2% (stepwise regression). In nursing home patients: the composite cognitive score explained 50% of variance; negative symptoms an additional 4%. In acute hospital inpatients: the composite cognitive score explained 21% of variance. Functional Needs Assessment (FNA) g FNA was correlated with the composite cognitive score (r=0.65), negative symptoms (-0.32) and positive symptoms (-0.41). In a stepwise regression, only the composite cognitive score entered the equation and accounted for 42% of variance.
d A standardized mean of the two outcome measures was used as a measure of community functioning. e A performance-based measure of both basic and instrumental activities of daily living. f Measures social, interpersonal, instrumental, and impulse control skills. g Addresses the ability to perform or describe in detail 26 everyday tasks, an average score was used in the analysis.
cessing speed and attention domains had significant relationships with outcome. The domains of problem solving, language skills, and visuospatial abilities did not have significant relationships with the outcome measures.
In the next step we examined the relationships between verbal memory and processing speed and attention and the individual outcome variables using regression analysis. The results of these univariate analyses are shown on Table 5 . Global psychosocial function and recreation impairment were predicted by both the verbal memory and processing speed and attention domains, with verbal memory exhibiting a higher individual R 2 . On the other hand, the processing speed and attention domain, but not verbal memory, significantly predicted work impairment. For relationship impairment, the reverse was observed, i.e., verbal memory was a significant predictor while the processing speed and attention domain was not. In all cases where cognitive domains and outcome measures were significantly correlated, worse performance on cognitive tests predicted poorer outcome.
Relationship of Symptom Severity With Cognition and Outcome
In an overall multivariate regression test of the effect of the severity of negative symptoms at intake on the four follow-up outcome measures, the omnibus test was significant (F=3.22, df=4, 94, p=0.02). In univariate regressions the negative symptom dimension was significantly correlated with each of the outcome measures, with more severe negative symptoms predicting worse outcome (Table  6 ). There were also significant relationships between the severity of negative symptoms and performance on cognitive tests (F≥8.3, df=1, 97, p≤0.005). More severe negative symptoms were related to more impairment in each of the cognitive domains. There were no significant relationships between the severity of psychotic symptoms and either the outcome measures (F=1.37, df=4, 93, p=0.25) or the cognitive domain scores (F=0.87, df=5, 92, p=0.50) (age was used as covariate). Similarly, the severity of disorganized symptoms was not significantly related to the out- 
Contributions of Negative Symptoms, Memory, and Attention to Prediction of Global Psychosocial Functioning
The relative contributions of cognition and negative symptom severity to the prediction of outcome were examined with stepwise regression analyses where the predictor variables were the significant domain scores and negative symptoms, and the dependent variables were the individual outcome measures. In our exploratory stepwise regression analyses the significance level for entry was set liberally to 0.15 to see whether some of the variables with weaker relationships to outcome measures would contribute unique variance.
For global psychosocial functioning, in a simultaneous entry regression analysis with memory, attention, and negative symptoms as predictors, the overall model was significant (F=5.65, df=3, 95, p=0.001; R 2 =0.15). In a stepwise regression model with all three predictors, the negative symptom variable entered the equation first and explained 11% of the variance; processing speed and attention entered second and contributed an additional 3.2%. Verbal memory did not enter the equation, although its univariate contribution to the variance of global psychosocial functioning was 10.4%. As shown in Table 7 , there is a partial overlap between the variance explained by memory and attention. Moreover, both memory and attention explained variance in addition to negative symptoms, but there was a considerable overlap of each of these cognitive domains with negative symptoms. After both memory and attention are accounted for, negative symptoms continued to make a smaller (3.4% versus 11%) contribution to explaining the variance in global functioning.
Impairment in Recreational Activities
In univariate analyses, the degree of impairment in participation and enjoyment of recreational activities was significantly correlated with verbal memory (9.8% of the variance explained), processing speed and attention (4.4%), and severity of negative symptoms (5.5%). When the three predictors were entered simultaneously in a regression equation, the model was significant (F=3.76, df=3, 95, p= 0.01; R 2 =0.11). Memory was the strongest predictor, and after memory entered the stepwise regression equations first, neither attention nor negative symptom severity made significant contributions to explaining the variance, which indicates an overlap between these predictor variables. When attention was forced into the regression with three predictors, verbal memory entered the equation and negative symptoms did not, but the percent of variance explained only increased from 9.8% to 10%, indicating an almost complete overlap. After the negative symptom variable was forced into the regression equation, memory entered the equation and processing speed and attention did not, resulting in R 2 =0.10, indicating again that negative symptoms explain very little nonshared variance with memory.
Impairment in Relationships
Negative symptom severity and verbal memory were the significant individual predictors of the degree of impairment in relationships. The simultaneous entry model with these two predictors was significant (F=4.32, df=2, 96, p= 0.02; R 2 =0.083). Individually, memory explained 6.3% of the variance, and severity of negative symptoms explained 6.5%. In a stepwise regression negative symptoms entered first and the contribution of memory was not significant after negative symptoms were accounted for. When memory was forced into the regression, the negative symptom variable did not enter the equation at a significance level of 0.15. This indicates that the two predictor variables explain shared variance in the outcome measure of relationships.
Work Performance
The degree of impairment of work performance at the follow-up assessment was predicted in univariate analyses by the processing speed and attention variable (6.9% of variance) and by the negative symptom variable (5.9%). A simultaneous entry regression analysis was significant (F=5.28, df=2, 96, p=0.007; R 2 =0.099). In a stepwise regression analysis, processing speed and attention entered first (6.9% of variance explained) and negative symptoms entered second, contributing an additional 3% to the explanation of variance. Therefore, in the prediction of work performance, processing speed and attention and negative symptoms make shared but not entirely overlapping contributions to variance.
Discussion
The findings of this longitudinal follow-up study of a first-episode schizophrenia cohort confirmed our hypothesis that there is a relationship between cognitive function and outcome. In view of the negative findings of three of the five other first-episode longitudinal studies (10, 13, 14) (Table 1) , it has been hypothesized (14) that the link between cognitive performance and social outcome may be stronger in populations selected for chronicity or severity of illness. It is also possible that with longer durations of follow-up, the predictive value of cognition or other initial variables on subsequent outcome might decrease because of the effects of factors that act longitudinally, such as treatment with antipsychotic agents (43) , availability of comprehensive psychosocial rehabilitation programs (44) , and the accumulation during the course of illness of environmental factors, such as stressful life events, lack of social and family support systems, changes in personal reactions to illness, and self-attitudes (45) . The role of such factors may explain why in this study cognitive performance and negative symptom severity explain at best 14.2% of the variance in outcome, whereas in other crosssectional studies of chronic patients cognitive scores predicted between 42% and 62% of the variance of outcome (8, 9, 19) (Table 1 ). In our study initial negative symptoms explained 11% of the variance in outcome, while the negative symptom score assessed at follow-up concurrently with outcome explained 47.4% of the variance (F=87.5, df= 1, 97, p<0.0001). This is similar to the results of Stirling et al. (13) who found no correlations between initial cognitive scores and functional outcome after 10-12 years, but they did find significant relationships when cognition and outcome were assessed concurrently (performance on the Wisconsin Card Sorting Test, WAIS object assembly, picture arrangement and completion, block design, and the general neurocognitive factor were significantly correlated with the overall functional outcome index [r=-0.32 to -0.40]). Similarly, Friedman and colleagues (17) reported that in a path analysis of change in cognitive, functional, and symptom variables between assessment points, the highest standardized regression coefficient (beta=0.61) was for the relationship of the cognitive decline from the second assessment (1.4 years) to the third (4 years) with the functional decline between the second and third assessments. The relationship between initial cognitive status and functional decline between the second and third assessment was weaker (beta=0.36). Initial negative symptoms were not related to functional status, but worsening of negative symptoms between 1.4 and 4 years was related to decline in functional status (beta=0.39) between 1.4 and 4 years.
Our second hypothesis, that the relationships between neurocognitive variables and outcome are specific, was also confirmed. The only cognitive domains that were related to outcome were verbal memory and processing speed and attention. The domains of problem solving, language skills, and visuospatial skills were not related to the outcome measures. There was also specificity in the sense that different domains of outcome differed in their predictors. Global psychosocial function and recreation impairment were predicted by both the verbal memory and processing speed and attention domains, whereas only processing speed and attention predicted the degree of work impairment, and only memory was predictive of the relationship variable. Our results confirm in a first-episode longitudinal study the importance of verbal memory in the prediction of outcome but differ from previous studies that have identified card sorting/executive function and verbal fluency as additional domains predicting community outcome. In our study, attention played a role in predicting community outcome, whereas in most previous studies sustained attention (vigilance) was predictive of social problem-solving skills but not community outcome (1, 2) . In this study, the role of processing speed and attention in the prediction of employment and the lack of significant contributions from the other cognitive domains to the variance in employment differ from the findings of most previous research in which memory and Wisconsin Card Sorting Test performance have been found to be important. Our findings, however, are quite consistent with those of Bellack et al. (16) , who found that the best (7) found that the processing speed index of the WAIS-III (digit symbol and symbol search tasks) contributed the most (28%) to the variance in a community outcome measure. Our negative results for executive functioning are consistent with the findings of Fujii and Wylie (11) in their first-episode study with a follow-up period of 19.7 years. These authors suggested that the predictive value of executive function does not extend past a few years, since all previous studies were either cross-sectional or had short follow-up periods. In their study verbal memory explained a considerably larger proportion of the variance of outcome (44.5%) than in our study (10.4%). Although a direct comparison is not possible, it appears that their subjects had a worse outcome than in our study. Subjects in their study had a mean score on the Resource Associated Functional Level Scale-a measure of a patient's level of functioning in relationship to service needs-of 3.19 (a score of 3 indicates lack of activities of daily living/ personal skills), whereas subjects in our study exhibited moderate global impairment. Also, the average duration of hospital stay was 2.1 months per year of follow-up in their study versus 0.76 months per year in our study. It is conceivable that in individuals with more severe illness, the relationship between cognition and outcome may be stronger.
Differences between our findings and previous studies may also result from the outcome measures used. The outcome measures chosen in this study (global psychosocial functioning, relationship impairment, participation and enjoyment of recreational activities, and work impairment) belong to the category of "macrosocial" outcome measures, whereas tests of interactional and social problem-solving skills such as a role play test or the Assessment of Interpersonal Problem-Solving Skills are considered to be "microsocial" measures (46) . Social problemsolving measures could be conceived as social information processing tasks and are thus more similar to neurocognitive tasks than the macrosocial measures of community functioning. Therefore, associations between neurocognitive functioning and the macrosocial domain would be less likely than associations between neurocognitive functioning and the microsocial domain (15) . In our study verbal memory was a stronger predictor of global functioning than processing speed and attention, whereas in studies by Addington et al. (15, 18) that utilized a microsocial measure of outcome, attention exhibited the highest correlation to outcome (r=0.61), and none of the neurocognitive domains was related to macrosocial measures of outcome. If our study had included microsocial measures, it is possible that the magnitude of correlations might have been higher and different predictor domains might have emerged.
Our results indicate that negative symptoms and cognitive variables are not independent predictors of outcome. In all cases there was an overlap in explained variance, although the extent of this overlap varied. This overlap was due in part to the fact that the severity of negative symptoms was correlated with poor performance in all five cognitive domains. This is in agreement with the findings of Bilder et al. (10) , who reported significant correlations between the SANS negative symptom scores and memory, attention, executive, and visuospatial domains. Our group (47) has previously reported correlations with verbal memory and processing speed and attention tasks.
In the prediction of global psychosocial functioning, negative symptom severity was the most important factor, followed by attention, and verbal memory was no longer a significant predictor after we accounted for negative symptoms and attention. Memory and attention were not independent of each other (Table 7) ; severity of negative symptoms shared variance in prediction with both memory and attention, and there was a larger overlap between the severity of negative symptoms and memory (73%) than between negative symptoms and attention (66%) in explaining the variance in global psychosocial functioning. This is consistent with the fact that negative symptoms were more highly correlated with verbal memory (r= -0.55, df=97, p<0.0001) than with processing speed and attention (r=-0.29, df=97, p=0.003). A similar pattern emerged in the prediction of recreational impairment, where memory was the most significant predictor and the overlap between the three predictors appeared to be more extensive. The severity of negative symptoms took precedence over verbal memory in explaining impairment in relationships, and again there was an overlap in the variance explained. Attention was most important in the prediction of work performance, with an additional contribution from negative symptoms; the overlap between the two in explained variance was 51%.
Our results are consistent with the findings of some of the other studies that examined the effects of both cognitive function and symptoms on outcome measures. Velligan et al. (9) conducted a stepwise regression analysis with cognitive score and negative and positive symptom scores, and only the cognitive score entered the equation and explained 42% of the variance in outcome. The negative symptom score was no longer significant, which points to an overlap between symptoms and cognition ( Table 1 ). The authors concluded that negative symptoms may be the behavioral consequences of cognitive deficits. Harvey et al. (8) found that even though both cognition and negative symptoms were highly correlated with outcome, in a stepwise regression the cognitive score predicted 62% of the variance in functional outcome, and negative symptoms contributed only a further 6%, indicating a considerable overlap in explained variance.
On the other hand, Dickerson and colleagues (6) found that community social functioning was predicted independently by a negative symptom variable and a cognitive variable. Dickinson and Coursey (7) asked the question of how symptoms combine with cognitive variables in predicting functional status and also found that they work in an independent and additive fashion. In their stepwise regression analysis the anergia score from the Brief Psychiatric Rating Scale (corresponding to negative symptom severity) entered first and accounted for 31% of the variance, followed by working memory (an additional 21%) and thought disturbance (an additional 13%) for a total of 65% of the variance explained. The authors comment that the strength of the association between symptoms and functional outcome variables in the data probably was due, in part, to areas of overlap between the measurement scales, and that narrower definitions of symptoms or functioning likely would have reduced this relationship to a degree. Similar comments about the conceptual overlap between negative symptom scales and outcome measures have been made by others (1, 3) .
These previous studies differ in the tools used for assessment of symptoms and in the outcome measures. In our analysis of negative symptoms, this variable was defined as the sum of the SANS ratings for affective flattening, alogia, avolition/apathy, and anhedonia/asociality. Being well aware of the conceptual overlap between this measure and measures of outcome, we used this definition (25) because it is based on extensive factor-analytic studies and has been traditionally used in research. It was, however, of interest to examine whether a narrower measure of negative symptoms that does not include functioning criteria would still be correlated with cognition and outcome, and whether there would still be a considerable overlap of negative symptoms with verbal memory and attention in the prediction of outcome. In a post hoc analysis that defined severity of negative symptoms as the sum of only the scores for affective flattening and alogia, the correlation with verbal memory was decreased but remained significant (r=-0.47, p<0.0001), whereas the correlation with attention remained practically unchanged (r=-0.31, p=0.002). The severity of negative symptoms defined in this more narrow way predicted less of the variance in global psychosocial functioning (6.3% versus 11%) as well as in the other outcome measures. In the stepwise regression for global psychosocial functioning verbal memory now entered first, and the negative symptom and attention variables were no longer significant. In the prediction of relationship impairment, memory was now the most important predictor; in stepwise regression memory was the first and only significant predictor of recreation, and attention was the only significant predictor of work performance. This shows that with this narrow definition of negative symptoms their predictive value decreases, and there continues to be a considerable overlap with the cognitive domains in the explained variance of outcome. The shared variance between negative symptoms and verbal memory, and, less so, processing speed and attention would indicate that to some extent they may have a common, probably neurobiological, underlying construct (Addington, cited in reference 48).
The relationship of verbal memory and processing speed and attention with outcome identify these cognitive domains as areas of attention for programs directed at improving outcome. The results of the few trials of cognitive remediation of specific areas, including memory and attention, have so far been inconclusive, and a recent meta-analysis (49) did not find any appreciable effects of cognitive remediation. Even when cognitive remediation on a specific task can be achieved, research has not yet addressed the long-term durability of improved performance on specific tasks and to what extent remediation on specific cognitive tasks generalizes to more complex psychosocial functions, such as community outcome (50) . It seems that compensatory strategies to bypass the cognitive deficits in schizophrenia that focus on improving functional skills rather than enhancing cognitive capacities may be more feasible (16, 51) . From the results of this study it is uncertain whether neurocognitive variables can actually reliably predict future outcome, since the variance in outcome explained by neurocognition is considerably less than in previous cross-sectional studies with chronic patients. For the purposes of predicting global psychosocial outcome, the severity of negative symptoms at intake would provide almost the same information as the results from comprehensive cognitive testing, since there is a considerable overlap in explained variance. The tests for processing speed and attention may be more informative about outcome than other cognitive tests because there is less shared variance with negative symptoms.
In conclusion, this large prospective first-episode study utilized a comprehensive cognitive battery and detailed clinical assessments and confirmed the relationship between verbal memory and outcome, pointed to a relationship between processing speed and attention and community outcome, particularly in the area of work performance, and identified an overlap between cognition and negative symptoms in the prediction of outcome.
